Abstract Design and construction of high-speed train railway (HSTR) infrastructure is different from that for normal trains, since high geometric standards and material properties are involved. For example, HSTR embankments are designed to limit total-differential settlements to minute amounts. In this study, a typical 'slab-track' type HSTR embankment was used to investigate the replaceability of one fill strata known as 'uncemented-prepared-subgrade layer' (U-PSL), constructed by using a locally obtained medium sand, as opposed to various 'cemented-prepared-subgrade layers' (C-PSL), whose mixes were prepared at two waterto-cement (w/c) ratios and three cement contents (c). Three size cylindrical samples were cast, 7-28 days water cured and were tested to obtain the unconfined compressive stresses, strains, elasticity moduli and Poisson's ratios at failure. Test results were then fed into the Plaxis-FEM program to find the maximum total settlements of individual layers and compared with the requirements. Only three C-PSL mixes having cement contents (c) of 20, 25, 30 % and water-to-cement (w/c) ratios of 0.4 and 0.5 met the strict settlement criteria. The study showed that the original (h = 2 m) thick U-PSL can be replaced with 0.3h-m thick C-PSL at w/c = 0.5 (i.e. h = 0.6 m). Likewise, the original (h = 2 m) thick U-PSL can be replaced with 0.2h-m thick C-PSL at w/c = 0.4 (i.e. h = 0.4 m). Also, the extra effort of doing in situ soil compaction and testing in layers is reduced or eliminated. This would give not only alternative ways to HSTR embankment designers/constructors, but also substantial savings in construction time and costs.
Introduction
Safe, fast, comfortable, affordable, sustainable and environmentally friendly electrical-locomotive driven highspeed train railway (HSTR) travel is becoming more and more popular in today's world in the last few decades. More countries, such as the USA, the Kingdom of Saudi Arabia, Qatar and the UAE have either recently announced plans to develop or have already proceeded to develop this mode of travel to join the privileged club of a few countries, such as France, Spain, Germany, Italy, the UK, Japan, China, Korea and Taiwan, who are already utilizing such travel networks. The definition of high-speed varies from country to country globally, as there is no single standard accepted worldwide. Generally speaking, it is defined as a railway travel service, which regularly operates at a minimum speed of 250 km/h on new tracks, or at a minimum speed of 200 km/h on existing tracks. However, nowadays it has become a norm in countries that use this technology to define 'high-speed' as 'design speeds near and above 400 km/h' [1]. In addition, another definitive aspect of the high-speed rail service is the presence of continuously welded rails in the railway infrastructure. Although, the adopted 'railway gauge' (i.e. the distance between the symmetry axes of two parallel rails in a high-speed train railway (HSTR) differs from country to country, for some countries (including Turkey), the used railway gauge is 1.435 m [2-4]. On the other hand, a 'rail-track' term is used as an engineering unit for a multi-layered composite system, comprised of various layers, increasing in stiffness from natural ground up to the rail level [5] . Because of the high speeds adopted for design, construction and operation, there are strict 'top-of-rail' total-differential settlement requirements in a HSTR embankment, in both the lateral and longitudinal directions. Thus, HSTR embankments are constructed to be much stiffer than those for normal trains. In the Far-Eastern design practice, these layers from bottom to top in sequence are as follows: natural ground (i.e. natural subgrade layer), subgrade layer (artificial), prepared-subgrade layer (PSL), bearing base layer, slab-track layer of unreinforced concrete, reinforced concrete traverses and then rails, connected to the traverses with steel fasteners, as shown in Fig. 1 [6] .
Properties of the Prepared-Subgrade Layer (PSL) in a HSTR Embankment (a) Material Properties
In the Far-Eastern design practice, the prepared-subgrade layer (PSL) is located between the bearingbase layer and the (artificial) subgrade layer. The function of the PSL is to minimize deformation of the earthwork layers above and to prevent percolation of water into the earthwork layers below. The 
